Obesity is a well-known risk factor for various chronic diseases. Among the various risk factors for obesity, diet is one of the most modifiable. This study aimed to review current research on the association between obesity and the Korean diet compared with the Mediterranean diet. An electronic literature search was conducted using Medline and Embase. Totals of 10 and 17 studies were included in this review for the Korean dietary pattern (KDP) and the Mediterranean dietary pattern (MDP), respectively. These studies mainly applied factor analysis for the KDP and index analysis for the MDP. Only one of 10 KDP articles reported a significant inverse association with obesity, while most MDP studies showed a preventive association with obesity. There are a limited number of KDP studies compared with MDP studies, and the methods of deriving the dietary patterns are different between the KDP and MDP. To produce more conclusive evidence on the association between the KDP and obesity, well-designed and controlled trials or large prospective cohort studies are needed.
INTRODUCTION
Obesity is a well-known risk factor for various chronic diseases including cardiovascular diseases, type 2 diabetes mellitus (T2DM), hypertension, dyslipidemia, and some types of cancer. [1] [2] [3] In Korea, the mortality rate due to cancer and cardiovascular disease and the prevalence of dyslipidemia have been steadily increasing concurrent with an increase in obesity. 4, 5 Globally, approximately 39% adults aged 18 years and over were overweight in 2016, and 13% were obese. 6 Likewise, the prevalence of obesity in Korea has increased steadily. Obesity in Korean adults increased from 26.0% in 1998 to 34.8% in 2016 4 , based on the Korea National Health and Nutrition Examination Survey.
Obesity has been described as multi-factorial, affected by both genetic and environmental factors including diet, physical activity, alcohol consumption, and psychosocial aspects. 7, 8 Among the various risk factors of obesity, diet is one of the most modifiable. 9 The
Dietary Guidelines for Americans 2015-2020 recommend increasing consumption of fruits, vegetables, whole grains, and fat-free or low-fat milk and milk products and limiting saturated fats, trans fats, cholesterol, salt (sodium), and added sugars to prevent weight gain and maintain healthy weight. 10 When these individual nutrients are combined as a certain dietary pattern, its effect on health will be more than that of the individual nutrients. 10 A dietary pattern is a broader picture of the overall diet rather than a single nutrient or food. It is more predictive when examining disease risk because it allows for complicated interactional and synergistic effects of nutrients and foods.
With these advantages, numerous researchers have recently applied dietary pattern approaches in nutritional epidemiological studies. There has been extensive research on the associations between various dietary patterns-including the Mediterranean diet [11] [12] [13] , the Dietary Approaches to Stop Hypertension trial 14, 15 , and the adherence to the Healthy Eating Index 16 -and the risks of related chronic diseases including cancer, T2DM, and cardiovascular diseases. 12, 17 However, few studies have examined the effects of the Korean dietary pattern (KDP) on obesity, and their results have been inconsistent and inconclusive. 9, [18] [19] [20] [21] [22] Conversely, one of the best-known healthy dietary patterns, the Mediterranean dietary pattern (MDP), has been extensively researched and is highly recommended. [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] Emerging research suggests that the health benefits of this diet go beyond obesity and include reduced risk of various chronic diseases. [11] [12] [13] Before advocating specific dietary patterns to promote health and prevent diseases, it is necessary to evaluate the existing scientific evidence and draw a comprehensive conclusion.
Therefore, this study aimed to review the current research on the association between obesity and the KDP compared with the MDP.
METHODS
An electronic literature search was conducted using Medline and
Embase from November 23 to December 27, 2018. The range of publication years in the searched references was 2006 to 2018. The search terms were "obesity," "overweight," "weight gain," and "dietary pattern. " The terms "Korea, " "Korean, " and "Mediterranean"
were added depending on the target population. The reference lists of selected articles were also assessed.
The studies were eligible for inclusion in this review if they (1) explored association of dietary patterns and obesity rather than individual nutrients, (2) reported odds ratios (ORs) or hazard ratio as risk estimates, and (3) were in English. The articles were excluded if they (1) reported the risk estimates of regression coefficient and descriptive information, (2) had dependent variables of weight gain and loss (kg), fat-free mass, waist circumference, etc., or (3) were not in English. The complete search strategy is presented in Fig. 1 . , which are known for their health benefits relating to antioxidant and anti-inflammatory activities 46, 47 , is another characteristic of the Korean diet. 48 in a seven-country study and became widely recognized in the 1990s.
CHARACTERISTICS OF THE KDP

CHARACTERISTICS OF THE MDP
The Mediterranean diet is traditionally a collection of eating habits followed by people from the various countries in contact with the Mediterranean Sea, rather than a specific diet. 49 According to a study by EL Rhazi et al.
poultry, and eggs, and (5) low intake of red and processed meat.
However, it is difficult to define one particular MDP due to the diversity in Mediterranean countries. For example, a characteristic of the Italian MDP is high consumption of pasta, but in Spain, fish consumption is exceptionally high. In Greece, mainly whole grain bread and large amounts of vegetables and legumes are consumed. 24 To identify extent of adherence to the MDP, the Mediterranean diet score (MDS) was created. Various scoring systems for MDP have been developed and applied in different cohort studies. In the most widely used scoring system developed by Trichopoulou et al. 50 in 2003, using the sex-specific median as the cutoff, a value of 0 or 1 is allocated to each of nine components. For beneficial components, including vegetables, fruits and nuts, legumes, fish, and cereal, 0 is allocated to people whose consumption is below the median value and 1 to those whose consumption is at or above the median value. For components that are assumed to be harmful to health, including meat, dairy products, and poultry, those who consume less than the median value are allocated a value of 1, and those who consume more are allocated a value of 0. In the case of ethanol, a value of 1 is allocated to men whose consumption is between 10 and 50 g per day and to women whose consumption is 5 to 25 g per day. The aggregate MDS ranges from 0, indicating minimum adherence to the MDP, to 9 as maximum adherence.
THE KDP AND OBESITY
We selected 10 cross-sectional studies aiming to identify an association between the KDP and obesity for this review (Table 1) .
There were some differences in the main components of the KDP through dietary pattern analysis; however, the food items with the highest factor loading of the KDP were white rice, kimchi, vegetables, and fish in most studies. In a study by Shin et al. 18 , the group with the highest traditional dietary pattern score showed a 24% de- 53 and 40% higher risk of obesity diagnosed using BMI than the KDP group (KDP vs. WDP:
OR, 1.40; 95% CI, 1.00-1.97). 20 In the study by Choi et al. 54 , the OR for obesity was not considerably different between the KDP and WDP. Table 2 shows an overview of the selected studies (n = 17), which include 12 cross-sectional [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] and five prospective cohort studies. [35] [36] [37] [38] [39] Except for two studies 31, 32 using factor analysis, all studies used scoring methods to identify adherence to MDP. Of the 17 articles, 12 reported that the MDP has a preventive effect on obesity. [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] 35, 37 Eight cross-sectional articles showed that high MDP adherence was associated with lower risk of obesity in both men and women. [24] [25] [26] [29] [30] [31] [32] [33] Of the 12 cross-sectional studies, two confirmed a significant inverse association of adherence to the MDP with obesity in women (OR, 0.79; 95% CI, 0.65-0.96; high vs. low score: , Sánchez-Villegas et al. 38 , and Woo et al. 39 ).
THE MDP AND OBESITY
CONCLUSION
In this review, counter to our hypothesis that the Korean diet has a preventive association with obesity, most studies reported no significant association between the KDP and obesity. On the other hand, there was considerable epidemiological evidence for the preventive effect of the MDP on obesity. Only one of 10 articles iden- , the differences between them in our results might be attributable to differences in the detailed dietary components. Adherence to the MDP leads to adequate intake of various nutrients like vitamin C, tocopherols, carotene, linolenic acid, and minerals and that of beneficial non-nutrients like anthocyanins and polyphenols. 27 Compared to the MDP, the typical KDP generally lacks fruit and dairy products and is high in sodium. Thus, for the KDP to provide greater health benefits in lowering the risk of chronic diseases and to have similar effects as that of the Mediterranean diet, it may be necessary to complement it with consumption of fruit and low-fat dairy products and reduction in sodium. 56 Moreover, the results of research on the KDP and MDP are different because the methods to derive them are not the same. For MDP studies, we identified the association between obesity and dietary variation based on criteria for a predefined MDP regardless of population, whereas the KDP was defined based on distinct foods or food groups (such as white rice and kimchi) with significant variation in consumption between populations. Therefore, the KDP was slightly different in each study depending on the target population. By defining the characteristics of the KDP and developing criteria for it such as for the MDS, it may be possible to evaluate the health effects of the KDP more accurately and objectively.
Results of the KDP studies were inconsistent. Differences in gen- 18 , the subjects within the highest quintile of the KDP were older, had more physical activity, had higher education and income levels, and were less likely to be current smokers. In the statistical analysis, the logistic regression model was adjusted for age, household income, education, smoking, physical activity, etc. In the study by Kim et al. 21 , those in the highest quintile of the KDP were older and had higher education and income levels, and these factors were adjusted statistically. Ours is the first study to review the association between obesity and the KDP compared with the MDP.
However, this study has some limitations. First, selected studies on the association between the KDP and obesity were mainly based on cross-sectional design, making it difficult to identify the causal association between the two factors. Second, the statistical whereas index analysis asks whether variety from a predefined diet is related to risk. 57 In this study, we only examined the association of the KDP and the MDP with obesity; further studies need to identify the association between the KDP and other chronic diseases. Well-designed controlled trials and prospective cohort studies are also needed to conclude whether the KDP is related with obesity.
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